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Abstract
Flavonoids are found as the most abundant bioactive compounds all around the world. 
It is found in a number of medicinal plants that are used as wound healing agents in tra-
ditional medicinal uses such as Buddleja globosa, Moringa oleifera, Lam, Butea monosperma, 
Parapiptadenia rigida and Ononis spinosa. Flavonoids nowadays are being used in different 
formulation and wound healing dressings. Inflammation, proliferation and reepithelializa-
tion are involved in wound healing. Most of the wound healing medicinal plants possess 
multiple flavonoids that act as synergistic effect or combined effect. This chapter briefly 
reviews the role of flavonoids as wound healing agent in traditional and modern medicine.
Keywords: medicinal plants, flavonoids, wound healing, mechanism of flavonoids in 
wound healing
1. Introduction
The care of acute and chronic wound is the biggest challenges worldwide [1]. There are differ-
ent kind of wounds, among them burns remain a major public health problem in developing 
countries [2]. There are different ways to heal the wound such as nano dressing [3], nega-
tive pressure [4], medicinal plants [5], synthetic polymers [6], gene therapy [7], stem cell [8], 
growth factors [9] and Functionalized Silk Biomaterials [10]. Flavonoids is one of an impor-
tant bioactive source from medicinal plants that possess different pharmacological activities 
such as antioxidant, free radical scavenging capacity, coronary heart disease prevention, 
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hepatoprotective, anti-inflammatory, anticancer activities, growth regulators [11]. Wound 
results in edema, redness followed by pain. Inflammation is the major characteristics as a 
result of wound due to the release of eicosanoids, prostaglandins, leukotrienes and reactive 
oxygen species. By controlling all these factors will result in healing the wound faster. Recent 
students on Buddleja species and three Ghanaian species Spathodea campanulata, Commelina 
diffusa and Secamone afzelii showed antioxidant and anti-inflammatory properties. These anti-
oxidant and anti-inflammatory properties were due to the presence of flavonoids and other 
bioactive compounds that works in combination to heal the wound [12]. The chapter deals 
with the study of role of flavonoids, mechanism of action that involves in healing the wound.
2. Wound healing medicinal plants
Healing the wound with medicinal plants is an alternative method of treatment used by tra-
ditional wound healer. The most commonly used plants all over the world is Curcuma longa. 
In Malaysia, there are few more species that act as wound healing such as Elephantopus scaber, 
Centella asiatica, Clinacanthus nutans and Aloe barbadensis. List of famous medicinal plants that 
plays an important role in wound healing is mentioned in Table 1.
Medicinal plants Pharmacological uses Reference
Aloe barbadensis miller Anti-oxidant, anti-inflammatory, wound healing, antimicrobial [13–16]
Azadirachta indica Anti-malarial, wound healing, antiseptic, febrifuge, antihelminthic, 
anti-microbial
[17, 18]
Curcuma longa Linn. Hepatoprotective, nephroprotective, anticoagulant, wound healing, anti-HIV 
to combat AIDS, anti-microbial
[19, 20]
Clinacanthus nutans Anti-papillomavirus infectivity, anti-viral activity on varicella-zoster virus, 
anti-inflammatory activity, anti-herpes simplex virus type 1 and type 2 
activity, anti-oxidant and protective effect against oxidative induced hemolysis
[21]
Chromolaena odorata Wound healing, analgesic, anti-inflammatory and antipyretic activities [22, 23]
Centella asiatica Antimicrobial activity, anticancer activity, wound healing activity, 
neuroprotective activity, immunomodulatory activity, anti-inflammatory 
activity, hepatoprotective activity, insecticidal activity, and antioxidant activity
[24, 25]
Elephantopus scaber Antimicrobial, hepatoprotective, antioxidant, antidiabetic, anti-inflammatory, 
analgesic, antiasthmatic, antiplatelet, and wound healing
[26]
Euphorbia neriifolia Analgesic, hepatoprotective, immunostimulant, anti-inflammatory, mild CNS 
depressant, wound healing, radioprotective
[27, 28]
Lantana camara Anticancer activity, wound healing, anti-inflammatory activity, 
antidiabetic activity, anthelmintic, antibacterial activity, antifungal activity, 
hepatoprotective activity, antioxidant activity, larvicidal activity
[29, 30]
Tridax procumbens Hepatoprotective activity, anti-inflammatory, wound healing, antidiabetic 
activity, hypotensive effect, immunomodulating property, bronchial catarrh, 
dysentery, diarrhea and to prevent falling of hair promotes the growth of hair, 
and antimicrobial activity
[31]
Table 1. List of medicinal plants in healing the wound.
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3. What is the role of flavonoids on human health?
Flavonoids are phenolic substances isolated from a wide range of vascular plants, with over 
8000 individual compounds known [32]. They possess wide variety of activities such as anti-
microbial [33], anti-oxidant [34], anti-cancer [35], anti-inflammatory [36] and wound healing 
[37]. Among all flavonoids there are some flavonoids such as flavan-3-ols and flavonols, possess 
a wide spectrum due to suppress a number of microbial virulence factors and show synergism 
with antibiotics [38]. While there has been a major focus on the antioxidant properties, there 
is an emerging view that flavonoids, and their in vivo metabolites, do not act as conventional 
hydrogen-donating antioxidants but may exert modulatory actions in cells through actions at 
protein kinase and lipid kinase signaling pathways. Flavonoids, and more recently their metab-
olites, have been reported to act at phosphoinositide 3-kinase (PI 3-kinase), Akt/protein kinase 
B (Akt/PKB), tyrosine kinases, protein kinase C (PKC), and mitogen activated protein kinase 
(MAP kinase) signaling cascades. Inhibitory or stimulatory actions at these pathways are likely 
to affect cellular function profoundly by altering the phosphorylation state of target molecules 
and by modulating gene expression [39]. In many molecular mechanisms of action for preven-
tion against cancer, flavonoids play a major role by interacting between different types of genes 
and enzymes. Many mechanisms of action have been identified, including carcinogen inacti-
vation, antiproliferation, cell cycle arrest, induction of apoptosis, inhibition of angiogenesis, 
antioxidation, and reversal of multidrug resistance or a combination of these mechanisms [40].
4. Flavonoids and wound healing
Catechins are one of the most widely tested classes of flavonoids for their wound healing 
modulation [41]. Lastly, considering that the delay in wound healing is due to insufficient 
or excessive fibroblast activity, some authors suggest that inhibition of fibroblast growth by 
flavonoids such as apigenin is beneficial for the treatment of skin injuries. Luteolin is another 
famous flavonoid present in medicinal plants, vegetables and fruits. It was also found as 
wound healing agent in different wound models [42]. Rutin which is found in many medicinal 
Medicinal plants Flavonoids isolated Wound healing model Reference
Buddleja globosa Linarin (acacetin-7-O-rutinoside), 
luteolin and 6-hydroxyluteolin
Fibroblast growth stimulation [44]
Moringa oleifera Lam Vicenin-2, kaempferol and 
quercetin
Cell viability, proliferation, and wound 
scratch test assays.
[45]
Butea monosperma Genistein and prunetine Excision wound model, Incision wound 
model, Dead space wound model
[46]
Parapiptadenia rigida Catechin Fibroblast proliferation assay [41]
Ononis spinosa L Ononin, sativanone-7-O-glucoside Linear incision and circular excision 
wound models and hydroxyproline 
estimation assay
[47]
Table 2. List of medicinal plants possessing flavonoids in healing the wound.
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plants also possess wound healing activities [43]. List of medicinal plants possessing flavo-
noids in healing the wound is mentioned in Table 2.
5. Flavonoids in fruits and vegetables
Flavonoids found in number of fruits and vegetable. A study indicates a number of vegetable 
(28) and fruits (9) that possess anti-carcinogenic flavonoids [48]. Fruits such as apple, berries, 
and onions possess cardioprotective properties and bring a positive impact on blood pres-
sure, vascular function and serum lipid levels [49].
6. Conclusion
Flavonoids is an essential bioactive compounds found in our daily life in the form of fruits and 
vegetable. It possesses wound healing properties. There are number of research that showed 
the importance of flavonoids as wound healing agent. For example the flowers of Ipomoea  carnea 
belong to family Convolvulaceae. The isolated bioactive compounds such as Kaempferol, 
Kaempferol-3-O-β-D-glucoside confirm the wound healing activities on all animal models [50]. 
There is yet to explore its structure activity relationship on different wound models. Furthermore, 
there is little knowledge about mechanism involve in wound healing. Optimization use of flavo-
noids and their dosage as wound healing is another aspect that yet to explore.
Author details
Muhammad Shahzad Aslam1*, Muhammad Syarhabil Ahmad2, Humayun Riaz1, 
Syed Atif Raza3, Shahzad Hussain4, Omer Salman Qureshi5, Povydysh Maria6, 
Zainab Hamzah7 and Osama Javed3
*Address all correspondence to: aslammuhammadshahzad@gmail.com
1 Rashid Latif College of Pharmacy, Lahore, Pakistan
2 School of Bioprocess Engineering, Universiti Malaysia Perlis, Arau, Perlis, Malaysia
3 University College of Pharmacy, University of the Punjab, Lahore, Pakistan
4 National Institute of Health, Islamabad, Pakistan
5 Department of Pharmacy, University of the Lahore, Pakistan
6 Saint-Petersburg State Chemical-Pharmaceutical Academy, Ministry of Healthcare of the 
Russian Federation, St. Petersburg, Russia
7 Department Chemical Engineering, Faculty of Engineering Technology (FETech), 
Universiti Malaysia Perlis, Padang Besar, Perlis, Malaysia
Phytochemicals - Source of Antioxidants and Role in Disease Prevention98
References
[1] Serena TE. A global perspective on wound care. Advances in Wound Care. 2014;3(8): 
548-552
[2] Gupta VK, Pathak SS, Jain MK. Evaluation of burn wound healing property of ocimum 
sanctum by monitoring of period of re-epithelization in rabbits. International Journal of 
Basic & Clinical Pharmacology Research. 2016;5(1):146-148
[3] Archana D, Dutta J, Dutta PK. Evaluation of chitosan nano dressing for wound heal-
ing: Characterization, in vitro and in vivo studies. International Journal of Biological 
Macromolecules. 2013;57:193-203
[4] Huang C, Leavitt T, Bayer LR, Orgill DP. Effect of negative pressure wound therapy on 
wound healing. Current Problems in Surgery. 2014;51(7):301-331
[5] Jivad N, Bahmani M, Asadi-Samani M. A review of the most important medicinal plants 
effective on wound healing on ethnobotany evidence of Iran. Der Pharmacia Lettre. 
2016;8(2):353-357
[6] Moura LIF, Dias AMA, Carvalho E, De Sousa HC. Recent advances on the development 
of wound dressings for diabetic foot ulcer treatment—A review. Acta Biomaterialia. 
2013;9(7):7093-7114
[7] Cheng CF et al. A fragment of secreted Hsp90α carries properties that enable it to accel-
erate effectively both acute and diabetic wound healing in mice. The Journal of Clinical 
Investigation. 2011;121(11):4348-4361
[8] Asai J et al. Topical application of ex vivo expanded endothelial progenitor cells pro-
motes vascularisation and wound healing in diabetic mice. International Wound Journal. 
2013;10(5):527-533
[9] Barrientos S, Brem H, Stojadinovic O, Tomic-Canic M. Clinical application of growth fac-
tors and cytokines in wound healing. Wound Repair and Regeneration. 2014;22(5):569-578
[10] Gil ES, Panilaitis B, Bellas E, Kaplan DL. Functionalized silk biomaterials for wound 
healing. Advanced Healthcare Materials. 2013;2(1):206-217
[11] Kumar S, Pandey AK. Chemistry and Biological Activities of Flavonoids: An Overview. 
The Scientific World Journal. 2013;2013(162750):16. https://doi.org/10.1155/2013/162750
[12] Houghton PJ, Hylands PJ, Mensah AY, Hensel A, Deters AM. In vitro tests and ethno-
pharmacological investigations: Wound healing as an example. Journal of Ethnophar-
macology. 2005;100:100-107
[13] Surjushe A, Vasani R, Saple DG. Aloe vera: A short review. Indian Journal of Dermatology. 
2008;53(4):163-166
[14] Hu Y, Xu J, Hu Q. Evaluation of antioxidant potential of Aloe vera (Aloe barbadensis Miller) 
extracts. Journal of Agricultural and Food Chemistry. 2003;51(26):7788-7791
Role of Flavonoids as Wound Healing Agent
http://dx.doi.org/10.5772/intechopen.79179
99
[15] Hutter JA et al. Antiinflammatory C-glucosyl chromone from Aloe barbadensis. Journal 
of Natural Products. 1996;59(5):541-543
[16] Irshad S, Butt M, Younus H. In-vitro antibacterial activity of Aloe barbadensis Miller (Aloe 
vera). International Research Journal. 2011;1(2):59-64
[17] Hashmat I, Azad H, Ahmed A. Neem (Azadirachta indica A. Juss)—A Nature’s drugstore : 
An overview. International Research Journal of Biological Sciences. 2012;1(6):76-79
[18] Koul O, Isman MB, Ketkar CM. Properties and uses of neem, Azadirachta indica. Canadian 
Journal of Botany. 1990;68(1):1-11
[19] Krup V, Prakash LH, Harini A. Pharmacological activities of turmeric (Curcuma longa 
Linn): A review. Journal of Homeopathy & Ayurvedic Medicine. 2013;2(4):133. DOI: 10. 
4172/2167-1206.1000133
[20] Rafieian-Kopaei M, Nasri H, Sahinfard N, Rafieian M, Rafieian S, Shirzad M. Turmeric: 
A spice with multifunctional medicinal properties. Journal of Herbmed Pharmacology. 
2014;3(1):5-8
[21] Aslam MS, Ahmad MS, Mamat AS. A review on phytochemical constituents and phar-
macological activities of Clinacanthus nutans. International Journal of Pharmacy and 
Pharmaceutical Sciences. 2015;7(2):30-33
[22] Ayyanar M, Ignacimuthu S. Herbal medicines for wound healing among tribal people in 
southern India: Ethnobotanical and scientific evidences. International Journal of Applied 
Research in Natural Products. 2009;2(3):29-42
[23] Owoyele BV, Oguntoye SO, Dare K, Ogunbiyi BA, Aruboula EA, Soladoye AO. Analgesic, 
anti-inflammatory and antipyretic activities from flavonoid fractions of Chromolaena 
 odorata. Journal of Medicinal Plants Research. 2008;2(9):219-225
[24] Orhan IE. Centella asiatica (L.) Urban: From traditional medicine to modern medicine with 
neuroprotective potential. Evidence-based Complementary and Alternative Medicine. 
2012;2012(946259):8. https://doi.org/10.1155/2012/946259
[25] Dipankar CR, Barman SK, Shaik MM. Current updates on Centella asiatica: Phytochemistry, 
pharmacology and traditional uses. Journal of Medicinal Plants Research. 2013;3(4):20-36
[26] Hiradeve SM, Rangari VD. Elephantopus scaber Linn.: A review on its ethnomedical, phyto-
chemical and pharmacological profile. Journal of Applied Biomedicine. 2014;12(2):49-61
[27] Papiya B, Rana C. A comprehensive phyto-pharmacological review of Euphorbia neriifolia 
Linn. Pharmacognosy Reviews. 2008;2(4):57-66
[28] Ahmed SA, Nazim S, Siraj S, Siddik PM, Wahid CA. Euphorbia neriifolia Linn: A phy-
topharmacological review. International Research Journal of Pharmacy. 2011;2(5):41-48
[29] Saxena J, Khare S. A brief review on: Therapeutical values of Lantana camara plant. 
International Journal of Pharmacy and Life Sciences. 2012;3(3):1551-1554
[30] Kalita S, Kumar G, Karthik L, Rao KVB. A review on medicinal properties of Lantana 
camara Linn. Research Journal of Pharmacy and Technology. 2012;5(6):711-715
Phytochemicals - Source of Antioxidants and Role in Disease Prevention100
[31] Mundada S, Shivhare R. Pharmacology of Tridax procumbens a weed: Review. Inter-
national Journal of PharmTech Research. 2010;2(2):1391-1394
[32] Pietta PG. Flavonoids as antioxidants. Journal of Natural Products. 2000;63(7):1035-1042
[33] Cushnie TPT, Lamb AJ. Antimicrobial activity of flavonoids. International Journal of 
Antimicrobial Agents. 2005;26(5):343-356
[34] Procházková D, Boušová I, Wilhelmová N. Antioxidant and prooxidant properties of 
flavonoids. Fitoterapia. 2011;82(4):513-523
[35] Ren W, Qiao Z, Wang H, Zhu L, Zhang L. Flavonoids: Promising anticancer agents. 
Medicinal Research Reviews. 2003;23(4):519-534
[36] Kim HP, Son KH, Chang HW, Kang SS. Anti-inflammatory plant flavonoids and cellular 
action mechanisms. Journal of Pharmacological Sciences. 2004;96(3):229-245
[37] Chirumbolo S. Flavonoids in propolis acting on mast cell-mediated wound healing. 
Inflammopharmacology. 2012;20(2):99-102
[38] Daglia M. Polyphenols as antimicrobial agents. Current Opinion in Biotechnology. 2012; 
23(2):174-181
[39] Williams RJ, Spencer JP, Rice-Evans C. Flavonoids: Antioxidants or signalling mol-
ecules? Free Radical Biology & Medicine. Apr. 2004;36(7):838-849
[40] Sharma N, Dobhal M, Joshi Y, Chahar M. Flavonoids: A versatile source of anticancer 
drugs. Pharmacognosy Reviews. 2011;5(9):1
[41] Schmidt CA et al. Catechin derivatives from Parapiptadenia rigida with in vitro wound-
healing properties. Journal of Natural Products. 2010;73(12):2035-2041
[42] Ozay Y et al. Evaluation of the wound healing properties of luteolin ointments on exci-
sion and incision wound models in diabetic and non-diabetic rats. Records of Natural 
Products. 2018;12(4):350-366
[43] Tran NQ, Joung YK, Lih E, Park KD. In situ forming and rutin-releasing chitosan hydro-
gels as injectable dressings for dermal wound healing. Biomacromolecules. 2011;12(8): 
2872-2880
[44] Mensah AY et al. Effects of Buddleja globosa leaf and its constituents relevant to wound 
healing. Journal of Ethnopharmacology. 2001;77(2-3):219-226
[45] Muhammad AA, Pauzi NAS, Arulselvan P, Abas F, Fakurazi S. In vitro wound healing 
potential and identification of bioactive compounds from Moringa oleifera Lam. BioMed 
Research International. 2013;2013
[46] Muralidhar A, Sudhakar Babu K, Sankar TR, Reddanna P, Latha J. Wound healing activ-
ity of flavonoid fraction isolated from the stem bark of Butea monosperma (Lam) in albino 
wistar rats. European Journal of Experimental Biology. 2013;3(6):1-6
[47] Ergene Öz B, Saltan İşcan G, Küpeli Akkol E, Süntar İ, Bahadır Acıkara Ö. Isoflavonoids 
as wound healing agents from Ononidis Radix. Journal of Ethnopharmacology. 2018; 
211:384-393
Role of Flavonoids as Wound Healing Agent
http://dx.doi.org/10.5772/intechopen.79179
101
[48] Hertog MGL, Hollman PCH, Hertog MGL, Katan MB. Content of potentially anticarcino-
genic flavonoids of 28 vegetables and 9 fruits commonly consumed in the Netherlands. 
Journal of Agricultural and Food Chemistry. 1992;40(12):2379-2383
[49] Toh JY, Tan VMH, Lim PCY, Lim ST, Chong MFF. Flavonoids from fruit and vegetables: A 
focus on cardiovascular risk factors. Current Atherosclerosis Reports. Dec. 2013;15(12):368
[50] Ambiga S, Narayanan R, Gowri D, Sukumar D, Madhavan S. Evaluation of wound heal-
ing activity of flavonoids from Ipomoea carnea Jacq. Ancient Science of Life. Jan. 2007; 
26(3):45-51
Phytochemicals - Source of Antioxidants and Role in Disease Prevention102
